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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a toner never causing offset phenomenon or adhering to roller 
phenomenon of sheet even at high speed on fixing by the heat roller fixing method. 
SOLUTION: The toner comprises as an inner releasing agent a long chain alkyi modified 
organopolysiloxane having at least one long chain alkyI group of 18 to 200 carbons, and containing 50% 
or less area of endothermic peak of a fraction melting at 50*^0 or lower to the total area of all peaks on 
the measurement of endothermic characteristic by the differential scanning calorimeter. 
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* NOTICES * 

JPO and NCZPZ are not responsible for any 
damages caused hy the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Long-chain alkyl denaturation organopolysiloxane whose endoergic peak area of the fraction 

dissolved below 50 degrees C in the endoergic curve obtained when an endoergic property is measured with 

a differential scanning calorimeter it is long-chain alkyl denaturation organopolysiloxane which has at least 

one long-chain alkyl group of carbon numbers 18-200, and is 50% or less of a total peak area. 

[Claim 2] General formula (1): [Formula 1] 
R R 

X-| i -0- (| i ~0)™-S i - Y (1) 

(R expresses the alkyl group of carbon numbers 1-8, or the aryl group of carbon numbers 6-10 
independently among a formula, respectively, and X and Y express the alkyl group of R or carbon numbers 
8-200, and m expresses the number of 0-500 on an average.) However, both X, and both [ one side or ] are 
the alkyl groups of carbon numbers 8-200. Long-chain alkyl denaturation organopolysiloxane according to 
claim 1 expressed. 

[Claim 3] The toner constituent for electrostatic-charge image development which comes to contain long- 
chain alkyl denaturation organopolysiloxane according to claim 1 or 2. 

[Claim 4] How to raise the mold-release characteristic of the toner for electrostatic-charge image 
development which comes to contain carrying out internal [ of the long-chain alkyl denaturation 
organopolysiloxane according to claim 1 or 2 ] to the toner for electrostatic-charge image development. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the long-chain alkyl denaturation organopolysiloxane 
which has at least one long-chain alkyl group of carbon numbers 18-200. When specified more, this 
invention relates to the long-chain alkyl denaturation organopolysiloxane whose endoergic peak area of the 
fi-action dissolved below 50 degrees C is 50% or less of a total peak area in the endoergic curve obtained 
when the endoergic property is measured with a differential scaiming calorimeter. This invention relates also 
to the toner constituent for electrostatic-charge image development which comes to contain such long-chain 
alkyl denaturation organopolysiloxane. 
[0002] 

[Description of the Prior Art] The xerography is a technique established after forming the electric latent 
image of electrostatic charge on the photosensitive ingredient which generally contains photo conductive 
material, developing this latent image as a dust figure with a toner subsequently and imprinting that image 
on paper etc. if needed as it is indicated by U.S. Pat. No. 2297691, JP,42-23910,B, JP,43-24748,B, etc. 
Although this fixation means has heating, application of pressure, application of a solvent steam, etc., the 
heating establishing method which used the heating roller has spread most. By this heating roller 
establishing method, a toner image and a fixing roller front face ****** in the state of heating melting. 
[0003] Although the heating roller establishing method of the high speed which can increase a copy rate in 
recent years has become common consequently, when a toner image and a fixing roller front face ******^ 
the problem of the so-called offset phenomenon which this is re-transferred [ offset phenomenon ] on the 
established sheet by which some toner images adhere to a fixing roller front face, and then it is ******(ed), 
and makes an established sheet generate dirt has arisen. Moreover, the front face of the heat roller to which 
the toner adhered becomes easy to twist an established sheet. 

[0004] Conventionally, the roller front face was formed with the ingredient which was excellent in the 
mold-release characteristic to toners, such as silicone rubber and fluororesin, as an approach of preventing 
such an offset phenomenon and the coiling-round phenomenon of an established sheet, and applying the 
good liquid of mold-releases characteristic, such as a silicone oil, to the front face further has been 
performed. However, by this approach, it cannot be said that fixable [ in the both sides of low temperature 
and an elevated temperature ] is enough. 

[0005] Then, the approach of carrying out internal [ of the release agent ] to a toner is proposed. For 
example, in JP,52-3304,B and JP,60-17109,B, using various waxes as an internal release agent is proposed. 
Moreover, at JP,7-244398,A, the ORGANO POSHIRIROKISAN compound which has the organic radical 
of the mono valence in which a carbon atomic nxmiber has an amide, carboxylate, or an alkoxy group of 18 
or more long chain fatty acid etc. is proposed as an intemal release agent, and the denaturation polysiloxane 
which has the hydrocarbon group of the average carbon nimibers 6-200 is proposed as an intemal release 
agent by JP,1 1-316472,A. 

[0006] however - since the print speed of the heating roller establishing method is increasing at an 
increasing tempo in recent years - what also has the still more advanced engine performance of a toner — 
****.- last ~ it becomes like and neither an offset phenomenon nor the coiling-rotmd phenomenon of a 
sheet is fully solved in such a conventional intemal release agent. Furthermore, the toner of the large 
fixation temperature width efface to low warm elevated temperatures is called for, and the low-temperature 
fixable good toner is especially called for from a viewpoint of energy saving. 
[0007] 

[Problem(s) to be Solved by the Invention] When this invention is established by the heating roller 
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establishing method, even when it is high-speed, neither an offset phenomenon nor the coiling-round 
phenomenon of a sheet occurs, but fixable [ to low warm elevated temperatures ] aims at offering a good 
toner. 
[0008] 

[Means for Solving the Problem] this invention persons found out that the above-mentioned object was 
attained by making it contain in the toner for electrostatic-charge image development by making a specific 
new denaturation polysiloxane into an intemal release agent. If there are many watery fusion components in 
an intemal release agent as for this invention, it will worsen the blocking resistance of a toner, and it is 
based on knowledge that an offset phenomenon and the coiling-round phenomenon of a sheet are generated. 
[0009] That is, this invention is long-chain alkyl denaturation organopolysiloxane which has at least one 
long-chain alkyl group of carbon nximbers 18-200, and offers the long-chain alkyl denaturation 
organopolysiloxane whose endoergic peak area of the fraction dissolved below 50 degrees C is 50% or less 
of a total peak area in the endoergic curve obtained when an endoergic property is measured with a 
differential scanning calorimeter. 

[0010] This invention also offers the toner constituent for electrostatic-charge image development which 
comes to contain this long-chain alkyl denaturation organopolysiloxane. This invention offers further the 
approach of raising the mold-release characteristic of the toner for electrostatic-charge image development 
which comes to contain carrying out intemal [ of this long-chain alkyl denaturation organopolysiloxane ] to 
the toner for electrostatic-charge image development. 
[0011] 

[Embodiment of the Invention] The long-chain alkyl group of the long-chain alkyl denaturation 
organopolysiloxane of this invention may be a letter of branching also in the shape of a straight chain, as 
long as carbon nimibers are 18-200. this long-chain alkyl group — desirable — carbon numbers 18-100 — 
they are carbon numbers 20-50 more preferably. When the average carbon niunber of this alkyl group is less 
than 18, it becomes oil-like in ordinary temperature, and when it is used as an intemal release agent of the 
toner for electrostatic-charge image development, a toner blocks or the fluidity of a toner falls. Moreover, if 
an average carbon number is larger than 200, the melting point will become high too much and manufacture 
of long-chain alkyl denaturation organopolysiloxane and combination to the toner for electrostatic-charge 
image development will become difficult. 

[0012] A differential scanning calorimeter is the calorimetry machine called the so-called DSC, and the 
endoergic peak area in this description is the area surroxinded at the base line and the endoergic peak of the 
DSC chart which measured the heat of fusion at the 2nd temperature-up process by heating 5mg of samples 
by DSC-6200 (the SEIKO electronic industry incorporated company make) with fixed 10-degree-C 
programming rate for/. As for the long-chain alkyl denaturation organopolysiloxane of this invention, it is 
indispensable that the endoergic peak area of the fraction dissolved below 50 degrees C of the endoergic 
peak area of this whole is 50% or less. When there were more these rates than 50% and it is used as an 
intemal release agent of the toner for electrostatic-charge image development, neither an offset phenomenon 
nor the coiling-round phenomenon of a sheet can fully be prevented. Preferably, this percentage is 40% or 
less. Moreover, the whole endoergic peak area of the fraction which the whole endoergic peak area of the 
fraction dissolved below 35 degrees C percentage of is 10% or less 15% or less 30% or less preferably, and 
is dissolved below 25 degrees C from the field of the preservation stabiUty of a toner percentage of is 5% or 
less more preferably 10% or less. 

[0013] Setting in a desirable mode, the long-chain alkyl denaturation organopolysiloxane of this invention is 
general formula (1): [0014]. 

[Formula 21 

R R R 

I I I 

X-S i - O- <S i -0)»-S i (1) 

R R i 

[0015] (R expresses the alkyl group of carbon numbers 1-8, or the aryl group of carbon numbers 6-10 
independently among a formula, respectively, and X and Y express the alkyl group of R or carbon numbers 
8-200, and m expresses the number of 0-500 on an average.) However, both X, and both [ one side or ] are 
the alkyl groups of carbon numbers 8-200. It is expressed. 

[0016] You may be a letter of branching also in the shape of a straight chain, and a methyl group, an ethyl 
group, a propyl group, an isopropyl group, butyl, an isobutyl radical, a hexyl group, and an octyl radical are 
specifically contained, the alkyl group of the carbon numbers 1-8 expressed by R in a general formula (1) 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/8/2006 



JP,2002.069190,A [DETAILED DESCRIPTION] 



Page 3 of 9 



has a methyl group and a desirable ethyl group, and especially its methyl group is desirable. A phenyl group 
and a naphthyl group are contained in the aryl group of the carbon numbers 6-10 expressed by R, and 
especially a phenyl group is desirable. The long-chain alkyl group of the carbon numbers 18-200 expressed 
by X and Y in a general formula (1) is as having explained in the top. In a general formula (1), although X 
or Y should just be such a long-chain alkyl group, it is more desirable that both X and Y are long-chain alkyl 
groups, although m expresses the number of 0-500 on an average in a general formula (1) — desirable — an 
average — 2-200 — it is 4-100 on an average more preferably. When m was larger than 500 and it is used as 
an intemal release agent of the toner for electrostatic-charge image development, blocking resistance serves 
as imperfection. 

[0017] When using this long-chain alkyl denaturation organopolysiloxane as an intemal release agent of the 
toner for electrostatic-charge image development, as for that melting point, it is desirable that it is 30-150 
degrees C, and it is desirable that it is especially 50-130 degrees C. When the melting point is low, the 
blocking resistance of a toner is inadequate, and when high, low-temperature fixable one and the mold 
release effectiveness become imperfection. 

[0018] The long-chain alkyl denaturation organopolysiloxane expressed with a general formula (1) can be 
manufactured with a conventional method. For example, general formula (2) : [0019] 
[Formula 3] 



[0020] (— R and m express the same semantics as having defined by the formula (1) among a formula.) — 
the hydronalium alkyl polysiloxane expressed and long-chain ~ it can manufacture by the addition reaction 
(hydrosilylation reaction) with 1 and 2-alkene. 

[0021] The hydronalivim alkyl polysiloxane expressed with a formula (2) can be obtained as a thing of 
various polymerization degree by carrying out ring opening polymerization of for example, tetra-alkyl 
disiloxane and the OKUTA alkyl cyclotetrasiloxane in ordinary temperature imder existence of the acid 
catalyst of a sulfuric acid etc. for several hours, on the other hand — long-chain ~ 1 and 2-alkene may be 
manufactured with a conventional method, or a commercial item may be used for it. for example, long-chain 
[ available at the trade name of Mitsubishi Chemical, Inc. to the die allene 30 ] — 1 and 2-alkene has the 
average carbon number 30. moreover, long-chain [ available at the trade name of Idemitsu petrochemical 
incorporated company to RINIAREN 18 ] - 1 and 2-alkene has the average carbon number 18. a thin film 
distillation apparatus etc. — long-chain [ of these marketing ] — the low molecular weight constituent in 1 
and 2-alkene is removed, and average molecular weight may be used, making it high. 

[0022] About 150 degrees C of this hydrosilylation reaction can be preferably performed at the temperature 
of 40 degrees C - about 120 degrees C fi-om a room temperature under existence of a catalyst. As a catalyst, 
although there are compounds, such as platinum, a ruthenium, a rhodium, palladium, an osmium, and 
iridium, especially a platinum compound is more effective than the height of the catalytic activity. As an 
example of a platinum compound, platinum complexes, such as thing; made to **** metal platinum and a 
platinum-vinyl siloxane complex, a platinum-phosphine complex, a platinum-phosphite complex, and a 
platinum alcoholate catalyst, are mentioned to ****, such as a chloroplatinic acid; metal platinum; alumina, 
a silica, and carbon black. The amount of a catalyst is about 0.0001 - 0.1 % of the weight as metal platinvmi, 
when using a platinum catalyst. 

[0023] A solvent may be used if needed in the case of a hydrosilylation reaction, as an usable solvent — 
ketones [, such as fatty acids, such as nitride; acetic acids, such as sulfiir compound; acetonitriles, such as a 
thiophene and a diethyl sulfide, diethylamine, and an aniline and butanoic acid, and these acid-anhydride; 
ether; acetals, and a cyclohexanone, ]; — ester; phenol; hydrocarbon; halogenated hydrocarbon;, 
dimethylpolysiloxane, etc. are mentioned. 

[0024] long-chain [ the long-chain long-chain alkyl denaturation organopolysiloxane which is expressed 
with a general formula (1) and has the above-mentioned endoergic property is Mw/Mn=1.40 in the 
hydronalium methyopolysiloxane whose m all R of a formula (2) is methyl groups, and is Mw/Mn=l .63 in 
an average of 20, and the average carbon number 30 ] — it can manufacture by the hydrosilylation reaction 
with 1 and 2-alkene, Here, Mw/Mn is a value which expresses the ratio of weight average molecular weight 
and nxmiber average molecular weight, and is calculated fi-om the measurement result of polystyrene 
conversion molecular weight by the gel par MYUESHON chromatography (GPC). 
[0025] Although it has the above-mentioned endoergic property and the long-chain alkyl denaturation 
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organopolysiloxane of this invention which is not expressed with a formula (1) can be manufactured 
similarly In that case, it is required to use long-chain 1 and 2-alkene as the hydronaliimi aUcyl polysiloxane 
of molecular weight distribution narrower than a case, although expressed with a general formula (1). 
Furthermore, it is required for distribution of the number of the hydrosilyl (Si-H) radicals per the 
hydronalium alkyl polysiloxane monad to be also very narrow. 

[0026] This invention also offers the toner constituent for electrostatic-charge image development which 
comes to contain this long-chain alkyl denaturation organopolysiloxane. Long-chain alkyl denaturation 
organopolysiloxane is added as an internal release agent by the toner constituent for electrostatic-charge 
image development. Although it is indispensable to use this long-chain alkyl denaturation 
organopolysiloxane for the toner constituent for this electrostatic-charge image development, it is also 
possible to use together still more nearly another intemal release agent within limits from which the 
effectiveness of this invention is acquired. 

[0027] As other intemal release agents which can be used together, for example Low molecular weight 
polyettiylene. The oxide and those block copolymerization objects of an aliphatic hydrocarbon system wax, 
such as low molecular weight polypropylene, a micro crystallin wax, and paraffin wax; Camauba wax, a 
SAZORU wax, [, such as aliphatic hydrocarbon system wax; oxidization polyethylene wax ] The waxes 
which use fatty acid ester, such as montanoic acid ester wax, as a principal component; The thing; palmitic 
acid which deoxidation-ized a part or all for fatty acid ester, such as deoxidation camauba wax. Saturation 
straight-chain fatty acid, such as stearin acid and a montanoic acid; The Blanc Jin acid. Unsaturated fatty 
acid, such as an eleostearic acid and a BARINARIN acid; Stearyl alcohol, ARAKIRU alcohol, behenyl 
alcohol, cull now BIRUARUKORU, Polyhydric alcohol [, such as a saturated alcohol; sorbitol, ], such as 
ceryl alcohol and melissyl alcohol; A linolic acid amide. Fatty-acid amides, such as oleic amide and a lauric- 
acid amide; Methylenebis octadecanamide. Saturated fatty acid screw amides, such as an ethylene VISCA 
pudding acid amide, an ethylene screw lauric-acid amide, and hexa methylenebis octadecanamide; Ethylene 
screw oleic amide, A hexa methylenebis oleic amide, N, and N'-dioleoyl adipic-acid amide. Unsaturated 
fatty acid amides, such as an N and N'-dioleoyl sebacic-acid amide; Meta xylene screw octadecanamide. 
Aromatic series system screw amides, such as an N and N'-distearyl isophthalic acid amide; Calcium 
stearate, Lauric-acid calcium, zinc stearate. Fatty-acid metal salts, such as magnesiimi stearate The partial 
esterification object of a fatty acid and polyhydric alcohol, such as a wax; behenic acid monoglyceride 
which made; aliphatic hydrocarbon system wax use and graft-ize vinyl system monomers, such as styrene 
and an acrylic acid; (Generally it is called metal soap) By the hydrogenation of vegetable fat and oil etc. The 
methyl ester compound which has the hydroxyl obtained; a denaturation polysiloxane given in JP,7- 
244398,A ORGANO POSHIRIROKISAN compound; and given in JP,1 1-316472,A etc. is mentioned. 
[0028] Especially components other than the intemal release agent of the toner constituent for electrostatic- 
charge image development of this invention are not limited, but can include other arbitration components in 
a charge control agent and a list usual binding resin, a coloring agent, and if needed. As an example of 
binding resin, polyester resin, acrylic resin, styrene resin, acrylic-styrene resin, styrene-vinyl acetate resin, 
styrene-chloro styrene resin, the styrene-propylene copolymer resin, the styrene-butadiene copolymer resin, 
the styrene-vinyl chloride copolymer resin, vinyl chloride resin, phenol resin, pol3airethane resin, an epoxy 
resin, an unsaturated polyester resin, etc, are mentioned. These resin may be used independently, or two or 
more kinds may be mixed and it may be used. 

[0029] independent [ in the dyes and pigments of well-known arbitration, such as carbon black, Nigrosine, 
the aniline bule, a copper phthalocyanine blue, Phthalocyanine Green, Hansa yellow, rhodamine system 
dyes and pigments, chrome yellow Quinacridone, benzidine yellow, a rose bengal a triaryl methane system 
color monoazo, a JISUAZO system, and condensation azo system dyes and pigments, ] to a coloring agent — 
or it can mix and use. As for yellow, in the case of a full color toner, it is desirable that benzidine yellow, 
monoazo dyes and pigments, condensation azo system dyes and pigments, and a Magenta use Quinacridone, 
rhodamine system dyes and pigments, and monoazo dyes and pigments, and cyanogen uses a copper 
phthalocyanine blue, respectively. 

[0030] Although electrification control of a toner may be performed with binding resin and the coloring 
agent itself, an electrification control agent may be used together if needed. As a positive triboelectric 
charging control agent, quartemary ammonium salt and a basic and electron-donative organic substance can 
be used, and metal chelates, an alloy color, an acid or electron-attractive organic substance, etc. can be used 
as a negative triboelectric charging control agent. When color toner adaptability (the color tone failure to a 
toner should not have the electrification control agent itself in colorlessness or light color) is taken into 
consideration in the case of a color toner, as forward electrification nature, a quartemary-ammonium-salt 
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compound is desirable and a salt with the chromium of a salicylic acid or an alkyl salicylic acid, zinc, 
aluminum, etc., a complex, the metal salt of a benzilic acid and a complex, an amide compound, a phenolic 
compound, a naphthol compoiind, etc. are desirable as negative triboelectric charging. In addition, the 
mineral matter which carried out surface treatment with inorganic particles and said organic substances, 
such as a metallic oxide, may be used. 

[0031] An internal agent or an external additive is contained in arbitration components other than the above 
for resistance modifiers, lubricant, etc., such as non-subtlety powder, such as flow improvers, such as a 
silica of impalpable powder, an alumina, and a titania, magnetite, a ferrite, cerium oxide, strontium titanate, 
and a conductive titania, and styrene resin, acrylic resin. 

[0032] Among these many components, as for an internal release agent, it is desirable to carry out 0.1-30 
weight section addition to the binding resin of the 100 weight sections, and it is desirable that it is especially 
0.5-20 weight section. And the long-chain alkyl denaturation organopolysiloxane of this invention is 
desirable in order that it may acquire the effectiveness of this invention that they are 100 - 10% of the 
weight of all intemal release agents. When there are too few contents of an internal release agent, a mold- 
release characteristic, offset-proof nature, and low-temperature fixable one become imperfection, and when 
many [ too ], the blocking resistance of a toner falls. Moreover, the long-chain alkyl denaturation 
organopolysiloxane of this invention can use two or more kinds together. A coloring agent is usually used so 
that it may become 3-20 weight section to the binding resin of the 100 weight sections. On the other hand, 
although the addition of an electrification control agent can be decided after taking into consideration 
conditions including the electrification nature of binding resin, and the addition and the distributed approach 
of a coloring agent, such as the manufacture approach and the electrification nature of other additives, it is 
appropriate to add 0.1 - 10 weight section to the binding resin of the 100 weight sections. About 0.05 - 10 % 
of the weight is [ that what is necessary is just to select suitably with the engine performance desired ] 
usually suitable for the amoxmt of the additive used of arbitration to the binding resin of the 100 weight 
sections. 

[0033] Although the approach of adding an intemal release agent into the toner for electrostatic-charge 
image development changes with manufacturing methods of a toner, in case you may dissolve or distribute 
beforehand in binding resin and a coloring agent etc. is kneaded, in the case of the grinding method, you 
may add simultaneously. As an approach of adding an intemal release agent beforehand, after dissolving or 
suspending binding resin and an intemal release agent in an organic solvent, there is the approach of adding 
and carrying out the polymerization of the intemal release agent into a monomer in the polymerization 
process of the approach vacuum distillation etc. removes a solvent, or binding resin etc. 
[0034] The method of in the case of a suspension-polymerization method, adding an intemal release agent to 
adding a coloring agent, an electrification control agent, a polymerization initiator, and other additives into a 
monomer and coincidence, distributing and warming the mixture which homogeneity was made to dissolve 
or distribute with a homogenizer etc. by a homomixer etc. in the drainage system medium containing a 
distributed stabilizer, and performing a polymerization is taken. Both the intemal release agents that carried 
out emulsification distribution with the emulsification polymer may be condensed, by carrying out the 
emulsion polymerization of the polymerization nature monomer under existence of an intemal release agent, 
in the case of an emulsion-polymerization condensation method, the emulsification polymer which contains 
the intemal release agent in inside may be obtained, and it may be condensed in it. 

[0035] As the magnetic substance which can use the toner for electrostatic-charge image development of 
this invention for both a dry type 1 component developer and 2 component developer, and is used for 1 
component developer The alloy in which ferromagnetism comes to be shown by heat-treating suitably 
although alloy or compound; or the ferromagnetic elements including iron, such as a ferrite and magnetite, 
in which the ferromagnetism of cobalt, nickel, etc. is shown are not included. For example, the alloy of the 
class called the Heusler alloy containing manganese and copper, such as manganese-copper-alimiinvim or 
manganese-copper-tin, or a chromium dioxide can be mentioned. The magnetic substance is distributed by 
homogeneity in binding resin in the form of impalpable powder with a mean particle diameter of 0.3-30 
micrometers. The content of a magnetic-substance particle has 20 - 70 weight section, especially desirable 
40 - 70 weight section to the binding resin of the 100 weight sections. 

[0036] When using a toner as a two-component system developer by this invention, as a carrier, well-known 
things, such as what performed resin coating, and a magnetic carrier, can be used for the quality of a 
magnetic matter or those front faces, such as iron powder, magnetite powder, and ferrite powder. The 
mixture of the styrene resin generally known as coat resin of a resin coating carrier, acrylic resin, styrene 
acrylic copolymerization system resin, silicone system resin, denaturation silicone system resin, fluororesin, 
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or these resin etc. can be used. 

[0037] In case the toner for electrostatic-charge image development which blended the internal release agent 
of this invention is established by the heating roller establishing method at high speed, neither an offset 
phenomenon nor the coiling-round phenomenon of a sheet occurs, and fixable is good to low warm elevated 
temperatures, and it is excellent in glossiness, transparency, and a fluidity further. Hereafter, although an 
example explains this invention to a detail further, this invention is not the object limited to these. 
[0038] 

[Example] In the following examples, the melting point of an internal release agent, an endoergic peak area 
ratio, offset-proof nature, and blocking resistance were measured as follows in the molecular wei^t of 
binding resin and an internal release agent, and a list, respectively. 

[0039] - Molecular weight {number average molecular weight (Mn) and weight average molecular weight 
(Mw)} : it measxired with the gel par MYUESHON chromatography (GPC). 
** **: GPC gaging system (Jasco Corp. make) 

Column: Showa Denko K.K. make Shodex-803L detector: Refractive-index (RI) detector RL540R (product 
made from GL Science, Inc.) 

Calibration curve: Use ten kinds of standard polystyrene (molecular weight 1.2x103 to 2.75x106) by Showa 
Denko K.K., and it is ******. Law: In the temperature of 40 degrees C, lOOmicrol impregnation of a sample 
(concentration 0.3 wt%) was done for chloroform by part for l.Oml/at a sink and this. 
[0040] - ** Point: It measwed at the 2nd temperature-up process by heating 5mg of samples with the fixed 
programming rate for DSC(SEIKO electronic industry incorporated company make; DSC-6200) 10 degree- 
C/. The maximum endoergic peak was made into the melting point. 

- Endoergic peak area ratio : the surface ratio of a part (25 degrees C or less to the whole area, 35 degrees C 
or less, and 50 degrees C or less) was computed about the part which measured on the same conditions as 
the melting point, and was surrounded at the base line and the endoergic peak of a DSC chart. 

[0041] - Offset-proof nature : the non-established image was created using the copying machine of the 
electrophotography method which used the organic photo conductor as the photo conductor. The coating 
weight of a toner is 0.7 mg/cm2. It carried out. You imprinted this non-established image on paper, and 
made it established using the heating roller fixation machine with a diameter of 58nmi with which a front 
face consists of a fluororesin by nip width of face of 4mm, and fixation rate 100 nmi/sec. In addition, on the 
occasion of fixation, offset prevention liquid, such as a silicone oil, was not supplied to a roller. The 
temperature on the front face of a fixing roller was changed by 5-degree-C imit, and viewing estimated the 
non-offsetting region. 

- Blocking resistance : after adding the fixed load to the toner and leaving it under a 50-degree C 
environment for 24 hours, the existence of condensation was checked and the quality of blocking nature was 
judged. 

O X which will collapse shortly after pushing with a finger, although there is a condensation-less ** lump, 
and becomes powder Those with condensation [0042] Tetramethyl disiloxane of 83. Og of preparation of 
example 1 long-chain alkyl denaturation organopolysiloxane, 917.0g octamethylcyclotetrasiloxane, and a 
30ml sulfuric acid were taught to 2L flask, and it stirred at 25 degrees C for 8 hoxu^s. After neutralizing this, 
it filtered and hydronalium methyopolysiloxane was obtained. It was Mw=2496 and Mw/Mn=1.63 when the 
molecular weight of this compound was measured. IR chart of this compound is shown in drawing 1 . 
[0043] next, reflux equipment, a thermometer, a reflux cooling system, and 3L separable flask equipped 
with nitrogen gas installation tubing — the 489.9g above-mentioned hydronaliimi methyopolysiloxane and 
long-chain - toluene of 5 10.1 g of die allenes 30 (Mitsubishi Chemical, Inc.; Mw=729, Mw/Mn=1.40, 1 [ of 
the average carbon number 30 ], 2-alkene) and lOOOg which are 1 and 2-alkenes was taught, and heating 
stirring was carried out to 80 degrees C under the nitrogen air current. Subsequently, it added so that 
chloroplatinic acid might be converted into metal platinum and it might become the concentration of 1 5 
ppm, and it was made to react for 6 hours. Toluene was removed under reduced pressure after the reaction, 
and wax-like long-chain alkyl denaturation organopolysiloxane was obtained. This is called compound A. 
[0044] IR chart and the DSC chart of compovmd A are shown in drawing 2 and 3, respectively. In IR chart 
( drawing 2 ) of compound A, it is clearer than the molecular weight of compound A is increasing [ that the 
peak which belongs to Si-H of 2 100cm- 1 near / IR chart ( drawing 1 ) of hydronalium methyopolysiloxane / 
has disappeared mostly, and ] more greatly than hydronalium methyopolysiloxane that compoimd A's it is 
target long-chain alkyl denaturation organopolysiloxane. For the thing 25 degrees C or less, the thing 35 
degrees C or less was [ the thing (10.4% and 50 degrees C or less) of the endoergic peak area ratio of this 
compoimd A ] 34.0% 4.5%. It was Mw=5401 and Mw/Mn=1.52 when the molecular weight of compound A 
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was measured. Compoxind A is equivalent to the long-chain alkyl denaturation organopolysiloxane of the 
alkyl group of R= methyl group, m= 20, and the X=Y= average carbon number 30 in a formula (1). 
[0045] In the preparation example 1 of example 2 long-chain alkyl denaturation organopolysiloxane, the 
hydronalium metiiyopolysiloxane from which a degree of polymerization differs was prepared by 
fluctuating the mole ratio of tetramethyl disiloxane and octamethylcyclotetrasiloxane. Subsequently, 
compound B-C which is long-chain alkyl denaturation organopolysiloxane of this invention was prepared by 
making it and the die allene 30 of optimum dose react. 

Compound B: Set to a general formula (1) and it is the alkyl group of R= methyl group, m= 40, and the 
X=Y= average carbon nimfiber 30. The DSC chart was shown in drawing 4 . 

Compound C: Set to a general formula (1) and it is the alkyl group of R= methyl group, m= 10, and the 
X=Y= average carbon number 30. The DSC chart was shown in drawing 5 . 
these compound A - C, and a list — a bottom type (3) and (4): [0046] 
[Formula 41 

CHs CH3 CHg CHs 

II II 

CHa-Si-O- (Si-O),oo- (S i -0),j- S i -CH, 
CH3 CH3 CaoHei CH3 

(3) 



c 


H, 


CH, 


1 

C H3-S 


i -0- 


Cii- 


c 


H, 


CHs 



CHs CHs 
(S|i -O) .5-S|i -CHs 

CjgHsT CH3 



C4) 

[0047] About the compounds D and E by which come out and a table is carried out, respectively, the 
melting point and an endoergic peak area ratio were shown in the following table 1. 
[0048] 
[A table 1] 









DSC 




3 5tJ^ 


5 OTOT 




5 9. 1 


4. 5 


1 0. 4 


3 4. 0 






5 5. 3 


4. 0 


1 1. 2 


4 0. 8 






6 2. 9 


2. 2 


6. 8 


2 6. 8 






5 3. 5 


1 8. 5 


3 0.5 


5 9.9 






3 8. 9 


3 2. 0 


5 3. 6 


7 I. 2 





[0049] After carrying out distributed mixing of the styrene-acrylic resin (HAIMA TB-9000; Sanyo 
Chemical Industries, Ltd.) of the 100 weight sections of 63 degrees C of preparation glass transition points 
of the example 3 grinding method toner, the carbon black (MA-600; Mitsubishi Kasei Industries) of 5 
weight sections, the methyltriphenylphosphonium tosylate (electrification control agent) of 1 weight section, 
and the compound A of 5 weight sections, melting kneading was carried out using the twin screw extruder. 
The hammer mill groimd after cooling and it pulverized with the supersonic jet mill grinder. The obtained 
fine particles were classified with the pneumatic elutriation machine, and the particle powder black toner 
with a mean particle diameter of 1 1 micrometers was obtained. 

[0050] The particle powder black toner with a mean particle diameter of 1 1 micrometers was obtained like 
the example 3 except having used Compoimd B instead of the compoxmd A used in the example 4 example 
3. 
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[0051] The particle powder black toner with a mean particle diameter of 1 1 micrometers was obtained like 
the example 3 except having used Compound C instead of the compovmd A used in the example 5 example 

[0052] The particle powder black toner with a mean particle diameter of 1 1 micrometers was obtained like 
the example 3 except having used Compovmd D instead of the compoxmd A used in the example of 
. comparison 1 example 3. 

[0053] The particle powder black toner with a mean particle diameter of 1 1 nriicrometers was obtained like 
the example 3 except having used compoimd E instead of the compovmd A used in the example of 
comparison 2 example 3. 

[0054] The offset-proof nature and blocking resistance of a toner which were acquired in the toner and the 
examples 1-2 of a comparison which were acquired in the examples 3-5 were evaluated, and the result was 
shown in tables 2 and 3, respectively. The toner which blended the compovmd A which is the internal release 
agent of this invention - C has suflRcient non-offsetting region also in the heating roller establishing method 
which does not supply offset prevention liquid, such as a silicone oil, and blocking resistance and its fluidity 
are good so that clearly from a table 2 and a table 3. The toner of the examples 1-2 of a comparison which 
blended the internal release agents D and E to it was what is inferior to the toner constituent of this invention 
in offset-proof nature and blocking resistance. 
[0055] 
[A table 2] 

^2. 



1^ 


















1 4 0~2 0 0"C£U: 


13 5~2 0 0T:gU: 


1 4 5~1 9 ()•€ 




O 


o 


O 



[0056] 
[A table 3] 



tarn 




i^j2 










14 5~2 0 0"CeU: 


1 5 S-"! 7 O'C 




X 


X 



[0057] Despa Ron (Kusumoto formation) of the divinylbenzene of the styrene of the preparation 73 weight 
section of an example 6 suspension-polymerization toner, the 2-ethylhexyl acrylate of 27 weight sections, 
and the 0.5 weight sections, the carbon black (MA-IOOS; Mitsubishi Chemical) of 5 weight sections, and the 
1.5 weight sections and the compound A of 16 weight sections were taken to the dispersion cup, and it was 
made to distribute for 30 minutes by bottom of nitrogen-gas-atmosphere mind 1 SOOOrpm using an ultra 
DISU parser (product made from special opportunity-ized industry). Subsequently, the styrene/acrylic resin 
of 15 weight sections (SA-302; Japanese carbide company) are added, and it was made to dissolve, stirring 
with a magnetic stirrer. Then, it was made to dissolve, having added the polymerization initiator V-65 
(Wako Pure Chem make) of 5 weight sections, and stirring with a magnetic stirrer, and the monomer 
constituent which distributed the coloring agent was prepared. The suspension slurry which distributed the 
aquosity slurry which contains 5% of the weight of tricalcium phosphate and 40% of the weight of a calcium 
chloride independently for 10 minutes by lOOOOrpm by the ultra DISU parser is prepared, the above- 
rnentioned coloring agent distribution monomer constituent was continuously carried out vmder notes and 
distributed to the suspension bath which put in the suspension slvzrry of an amovmt 4 times for 3 minutes by 
SOOOrpm by the homomixer (special opportunity-ized industrial company make), and the suspension particle 
of a monomer constituent was made to form. The diameter of a grain by microscope observation was about 
1 0 micrometers or less. 

[0058] Subsequently, the agitator was exchanged for the common wing agitator, temperature up was carried 
out to 65 degrees C, stirring by bottom of nitrogen-gas-atmosphere mind 200rpm, and the polymerization 
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was performed for 8 hours. The wire gauze of 100 micrometers of openings removed the condensation 
coarse grain which cooled and carried out little generation after polymerization termination, with dilute 
hydrochloric acid, after washing, filtration and rinsing were carried out and it dried, and Mn is 13,000, Mw 
is 41 ,000 and the particle the amount of [ whose ] gel is 6.5% was obtained. Furthermore, the trade name 
"Aerosil R-972" (product made from Japanese Aerosil) of the 0.3 weight section was added, it mixed to this 
particle 100 weight section, and the black toner was obtained. 

[0059] The particle powder black toner with a mean particle diameter of 1 1 micrometers was obtained like 
the example 6 except having used Compound B instead of the compound A used in the example 7 example 
6. 

[0060] The particle powder black toner with a mean particle diameter of 1 1 micrometers was obtained like 
the example 6 except having used Compound C instead of the compound A used in the example 8 example 
6. 

[0061] The particle powder black toner with a mean particle diameter of 1 1 micrometers was obtained like 
the example 6 except having used Compound D instead of the compovmd A used in the example of 
comparison 3 example 6. 

[0062] The particle powder black toner with a mean particle diameter of 1 1 micrometers was obtained like 
the example 6 except having used compoimd E instead of the compoxmd A used in the example of 
comparison 4 example 6. 

[0063] The offset-proof nature and blocking resistance of a tonCT which were acquired in the examples 6-8 
were evaluated, and the result was shown in a table 4. Similarly the toner obtained in the examples 3 and 4 
of a comparison was evaluated, and the result was shown in a table 5. The toner which blended the 
compound A which is the internal release agent of this invention - C has sufficient non-offsetting region also 
in the heating roller establishing method which does not supply offset prevention liquid, such as a silicone 
oil, and blocking resistance and its fluidity are good so that more clearly than a table 4. The toner of the 
example of a comparison which blended Compounds D-E to it was what is inferior to the toner constituent 
of this invention in offset-proof nature and blocking resistance. 
[0064] 
[A table 4] 

S4. 



mm 




I^J7 














1 3 5-2 0 QXSlh 


1 3 0 — 2 0 ox; JSLh 


1 4 0~1 9 ot: 




o 


o 


o 



[0065] 
[A table 5] 

















1 4 5—2 0 0"iCJ&Lh 


1 55~1701C 




X 


X 



[Translation done.] 
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* NOTICES * 

JPO and NCIPX are not re sponsible for any 
daznages caused by tbe use o£ tbls translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2] 
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[Drawing 5] 
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